■31 



Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1)Publication number : 2001-169584 
(43)Date of publication of application : 22.06.2001 



(51)lnt.CI. 



H02P 5/17 
B41J 19/18 
H02P 5/06 



(21) Application number : 2000-167930 (71)Applicant : SEIKO EPSON CORP 

(22) Date of filing: 05.06.2000 (72)lnventor : IGARASHI HITOSHI 

YOSHIDA MASANORI 

rrr:rrrr:rrrrr^^^ 

(30)Priority 

Priority number : 1 1274806 Priority date : 28.09.1999 Priority country : JP 



(54) CONTROL DEVICE AND METHOD FOR PRINTER MOTOR, AND RECORDING 
MEDIUM STORING CONTROL PROGRAM 

(57)Abstract: || 
PROBLEM TO BE SOLVED: To stop a control target 
driven by a motor for printers at a target position 
accurately as much as possible. 

SOLUTION: The control device of a motor with a speed ;:| 
control for performing acceleration, constant-speed, and ; • 
deceleration control of a control target driven by a motor W 
by controlling current applied to a motor 4 for printers is 'M 
provided with an inertia operation part 93 for calculating 
inertia to be controlled, based on the angular velocity of 
the motor in the case of the acceleration control of a 
control target 3 and a current applied to the motor in the 
case of the acceleration and constant-speed control of 
the control target. The speed control controls current to 
the motor using the calculated inertia. 




vt 




http://www!9 .ipdl .jpo.go jp/PAl/result/detail/main/wAAAtja492DA413 169584P1 .htm 9/26/04 



PAT -NO: 

DOCUMENT- IDENTIFIER : 
TITLE : 

PRINTER MOTOR, AND 

PROGRAM 

PUBN-DATE: 



JP02001169584A 
JP 2001169584 A 
CONTROL DEVICE AND METHOD FOR 
RECORDING MEDIUM STORING CONTROL 

June 22, 2001 



INVENTOR- INFORMATION: 
NAME 

IGARASHI, HI TOSH I 
YOSHIDA, MASANORI 



COUNTRY 

N/A 

N/A 



ASSIGNEE- INFORMATION: 
NAME 

SEIKO EPSON CORP 



COUNTRY 
N/A 



APPL-NO: 
APPL-DATE: 



JP2000167930 
June 5, 2000 



PRIORITY-DATA: 11274806 ( September 28, 1999) 
INT-CL (IPC) : H02P005/17, B41J019/18 , H02P005/06 



ABSTRACT : 

PROBLEM TO BE SOLVED: To stop a control target driven by 
a motor for 

printers at a target position accurately as much as 
possible . 

SOLUTION: The control device of a motor with a speed 
control for performing 

acceleration, constant-speed, and deceleration control of a 
control target 

driven by a motor by controlling current applied to a motor 
4 for printers is 



09/26/2004, EAST Version: 1.4.1 



, H02P005/06 



ABSTRACT: 

PROBLEM TO BE SOLVED: To stop a control target driven by 
a motor for 

printers at a target position accurately as much as 
possible . 

SOLUTION: The control device of a motor with a speed 
control for performing 

acceleration, constant- speed, and deceleration control of a 
control target 

driven by a motor by controlling current applied to a motor 
4 for printers is 

provided with an inertia operation part 93 for calculating 
inertia to be 

controlled, based on the angular velocity of the motor in 
the case of the 

acceleration control of a control target 3 and a current 
applied to the motor 

in the case of the acceleration and constant -speed control 
of the control 

target. The speed control controls current to the motor 
using the calculated 
inertia . 

COPYRIGHT: (C) 2001, JP 



09/26/2004, EAST Version: 1.4.1 



<i9)B#B4«w (j p) 02) & ffl ^ & ^ (a) (iimmm&mm 

«F5S2001-169584 
(P2001-169584A) 

<43)&H B ¥/«13*F 6 fiZZ B (2001. 6. 22) 



(51)IntCl. 7 

H0 2P 5/17 

B 4 1 J 19/18 

H0 2P 5/06 



■wine* 



FI 

H0 2P 5/17 

B4 1J 19/18 

H0 2P 5/06 



J 2C480 
N 5H571 
L 
D 



*Sfcft H*SO»12 OL (£11 JO 





WS2000- 167930( P2000- 167930) 


(7DBSA 


000002369 










mama 


¥^12^6^5 0(2000.6.5) 




JfDK»fTiaKSfr«2TB 4# 1^ 






(72)^99# 


E+* A * 




$mi 1-274806 




&I?StiTO*fa=Ti 3 # 5 # -fe^a 


(32)«5feB 


¥j£ll^9fl28B(1999.9.28) 




-x:7V>1*5S&ttl<j 




B* (JP) 


(72)?BW« 


w B a « 






















(74)ft3A 


100064285 








#a± &n -a (*3«) 











(54) k§w©£*m 7o>*R*-*mwm*z?ttmwmitezmzMm7B?7i>m&\sitmm 



(57) 

nsemwfryt - 9 m louses «t v w«w«w jiubw 




09/26/2004, EAST Version: 1.4.1 



•Site J: ->xm&*-?<,zx.->xwmzixmmft$. 
zwmm. mm®. mmmxx/if±mmtm 

mmmwmmmm mix-? nftum&s x 



zmxmm*-?tzmn?z>mmpmtz £ t «• 

IS*-? (efflnrt* - 1 e i of BlflS$iJ«i»*&{f ±S 
-i±sMffii^^fTd i t <Htstt -rsitsBB 1 £»w y y 

mtte-rizttijaixmmmn&ztom-is.'miii 
fflM-t-*"rmmm* mtfmmmm&z&nx 
mb. mzffl&m&cr>im®mmz}itf & ije*- * t 

So 

mmmm<v&mzmix^$>zb nmt-tin 
mm^WMmmzmmm^-^mmmm^t 



oafHas ^Mg^xast offlmint fc**wciwe 



(2) ^ffl200 1-1 69584 

2 

.j . y fc zmit-t&mm 1 rt?£7«> 

imam. smmw. mmn. ^xvinstmti 
tv yfm^-fwMWU&fcts^x . 

* T-y^ *im-t% Xf >y Tt , 

*«8iT v ^ £ t t -r 6 r y y *jb*- ?atm 

20 Mis*— ^ mm& i , mem «w«(ojstwM^ 

z^xmiwmmi&kzikhXT-vTk . 
[iwasi i ) irissdffli^iyyT^ryy^^^ 

30 (7)*^. 

y >y ^'<7)^ t- >"rzmm-z>^mb . 
mnm2tdz4i—*/vb. mmmmmm 

b tzm^xmmwttmm&.wiz®±2ithfc 
#>m±w.m®m-z>*mb . 
40 mttmztitz&±nfiiz mtt-?izimt s ; t c 

ftfllifci t Srmt-tsnyt jl-^^J; oxry y 
fm^-fmm&Tvyfm^-fmmrnry 

[000 1] 

UfcE«Ml#te»f* t <ot\ st^y T^r y y 

50 Jf^y v^SBlW-^t-^^ffjfcffllJPSttfflV^fli 



09/26/2004, EAST Version: 1.4.1 



(3) 



\>COX'hh. 
[0002] 

[ooo3] t-ftomwmzx^TCR^-ftmmz io 

ttt. P I DfflWcJ; oT C R*-? £5S©1Sk L . 
%i^Xffi&2Z®±Z*tXWc. &i3, JiE^U -yv 

0IE LT V>§ k % fcEp^ff fcftS . 

[0004] tLxmcop iDumn. cr^-^o 

bhx^tz. 
[0005] 

[3SWS&L <fc a k^HIII] U»U U >y y'O 20 

-f^-y^r (fitt^-^yh) . as, fcit/^-^ig 

[0006] *^{iJ:ie*'tf Z3§r®.LX%Ztltz t>0 

vs>^x. 7>jy tz£->xmmzixz>m®ti 
7>j>?m*:-?couw$mii£v : fflMim%t>mzM 30 

[0007] 

mmizbiz£ixmte~-?izi:^xm)Ziiz> 
n-t h mmm> * * l r v \h * - ? mmm. c & v ^ 

iiriea*«*sp{i. inswis*ifc-f"*— y^*J8 



[0 0 0 8] Srfc, l»ieSWSfife-f-?— ^t. KBB 



Wffl2001-1 69584 
4 

[ 0 0 0 9 ] Srfe . fre&lfifMff C(iBr£oS«fi I 

wmzm&mtt-fizmn-tzwszm.i f t.m 
1 0 0 1 0 ] ^ mmm. 1 1 a, t»Eiimi«* 

*^*WffifJ«W«<0jtl£t«iBLTV^ct k*«»4 L 

[ 0 0 1 1 ] m&®±n%imnmmm : t-?cr> 
nm.t Lxmmmnmwmmfr^wkmmzm 
mzwM<rmMmmzmtm&-9<r>ftw&: 
m^xi>&\ 

[0012] mttt-fommzfetx&ji'w 
mtmiwimmu^mzm^x^hio t« 

[ 0 0 1 3 3 fFteffih^^TB r k iifliffB^ii 

fflut^ossesk^^eak <7)es«n k ta&^v > 
1 0 0 1 4 ] mmmmmt? u y * u <y 
[00 1 53 ifc. ^^ictsryy^fflt-^^ 

j:rx®i»jffli«ptt>}tstiria : E-^tt^D-ri.^B5«tc 
m^xmmMmnji'-i'+tmxrhZT-vy 

1 0 0 1 6 3 msBmimm-hxrvnt* n 
SHina : &-^tftairti»mffiffik. &±jmTB R K 

flE'e-^tcftiof -S £ k J: -jT«iaW«*Mi 



09/26/2004, EAST Version: 1.4.1 



5 

[0017] *%mz&h7v>m*-9<?y$m7u 

coCR^-feyfttiafflg&kV** 'J -y ^M#J{P§ 
fc J: VSii»J«ti3(t& c Rt-i?tc#Jirtl>m«lffi 

S£t»-;5- fcft JntS i t C <t ^rUBRWW** 
[00 18] 

[0019] i-f+WBCiiruy^iat-^wtM 
[0 0 2 0] Zcr>4y?i?j:vh7Vy?li. «i*9£r 

ftmm*-? (wt, PFt-^fctuo) it. 

t, ^A-U -y;>'3 1, 'yy*3£!$frt■&= J ^• J t' 
y>yi*&-:? (JTF, CRt^ttV^) 4fcs -I<9 

U »/ a^-* 4 C R*-* 5 

fc, DCa--yb6t. BK4 0Kjh<Ofctt-f y^<0» 

7 SBIWSJKVr*-^ F^-f^S t . **'J 7^3 

9 fc . £<9£fiK >y H 9 mmi&t&'W H 4 X 

lot, »jv^3tcfflje*nfc';-TSx>3-^ 

Hi, BJJg<OHI«W=^U >y hjWBlRS^utflWfi 1 2 
fc, PFt-^lfflOD-^Wxyn-n 3fc. Ep 

eMa § fix w 5 tfo&ssffls & mat s wsita * y? 
l 5t, 7yy?£fwj»£fincpui 6t, cp 

U 1 6 fctt LTJfl JWWtcf Ja*fi#**4t6 * 4 v I 
C17fc, *XhaytW l 8t<0|S!T*f-^^ 
M*tf-5-f^7x-^» (OTI Fttv^) 19 
t, *Xh3ytW18KIFl 9£tf-LTi*£> 

*rc < s w&Mfc&i^x Q&mim*m^v v 9 

<7)IIBi&5S^**0ffll"^S AS IC20t, AS1C20 

fcitfCPU l 6^ffil^a«>7^3^9At8*MWlk L 
Tffl^4>*UPROM2 1, RAM2 2fcJ:t/EEPR 
OM2 3t. OTJ#^iffi5 0££#-f £7-77^2 5 
t, PFt-^lK«J:oTigil§aTEP*l«S5 051(IBII 
•f*«So-52 7fc. CR*-*40|SnMfcJ|5W"t 
^7-iJ30i, i<or-U30fcJ:-9T«aBStL 
•S^^S>-^l/b3 1t, Srflli-CO*. 
[002 1] Srfc. DCa^y h6(i, CPU 16*>4> 
iS4#i"C<4ffl««*tJJ:Vx>'3-ri 1. 1 3<5D£K 



4) !»M200 1- 1 69584 

6 

iMc^vvtiBBM^-^b'^^fcJlteR^-? 

F9-fA5*«WI!irf*. ffiiS^-^lfcJ, 

C R^e- ^ 4 tiv fc D Ct-? "CIKRSftX H 
S. 

[00223 znj y ? ! Jxvby°vy 

[0023] **lJy>"3(i, ?^y^;l/h3ll: 
J: 0 7"- 1; 3 0 *rt LT^f-v U v y'*-? 4 3 
ft. #4 HSm3 2fcSgrt$jX-C7 , 9r>'2 
10 8«^4J:5teBI&3:JU. ^^'J-yv3^En«Wc« 

9 rt'S't *U X/Hi'f y 7 r 'J >y y' 3 4 

-f yfo&mgitTwmmzj y^miottaix^ 

[ 0 0 2 4 ] * fcJf * U 7 ^3 ^WJJMRJft-ctt, #EP 
^tteiS^'y H 90/7:;l^P&fJjtf Sfeft^^ 
•y ey^M3 5 1 . 04 tc^-r^yr^- ^ i tt-t 

&Xy7^-vV3bbtm.nL>tlX\^h, ^-v'J-yx 

W-lzmLX* * <y h*y^B3 5Ji±*fc:^S 

[0025] iEfJK-y H 90yX/^P?iJtC 0** 
*-hU •y^3 4<7)^^S:fi : -oTlSliS 
^•y H936»fe!«WWfc:>f y^S-ttm-tS^i, iHHK 
■y K 9 i LtlVmTtfyTJ-- v h 3 6 JM? 
rKyri- >y h 3 6*^(?)ftJEfcJ: 0 , /X/lfflU 

30 ^s-y H9 9m3&fi4 y 9 b b fc fc** >y 7* 3 7 tcSPas 

[0026] i^fc, »; -y >>3 taRft"t^*lfc I" -7 
Sxya-n l<?)ffi)££H6l;-:jKt„ ^^xyn-;' 

i liasje^-f-t-Ki i at. ay^-^uyxi 1 

bt. ^£fJ3WS81 1 cfc*«iTV>ft. ^c0^ttl» 
ffil lcli1«S;(4ffl) «7*h^-t-l*l ldt. 
WNQgHilBl let. 2HOnyy>V-^ 1 1 f a . 
1 1 f b t. 

[0027] JEatr-f K 1 1 a<7)^«fcffitil^^L 
40 TttJEVc c 36"rMnS*l.4fc. **^-f-t-]«l 1 a*> 
^Ktfm^til. znmiWt-fuyXi l biz 

x^xvmzzhxft^m 2*w&th. n^mi 2 

Mffi%<omi (mt \i 1 / 1 8 0 A y* ( = 1 / 1 8 
0X2. 54cm) ) mz* D >y hs&*|g(t<oflfefli«t 

[0 0 28] i^«^«12?:5i)flt3tW^tt> 0* 
U*V«^Uv hSrffloT#7t h^jf-Kl Id 

50 eicijv^fi#ja*i$ns. iod#«iaiiHiBi 1 e*> 



09/26/2004, EAST Version: 1.4.1 



(5) 

7 

fefltfjSfiiflWtfayAW-* 1 1 f A . 1 1 f b 

iza^xitmn. jtima&wzk Lx&xzti 

i„ nyAWllfA . llf B frt>mUZil& 

[0 0 2 9] y^kXENC-Afc^/VXENC-Blift 
9 0 JJWfWJ** o-CV^S. C R* - ? 4 ifSM-ttc 
fc*>* * y - y 5; 3 LT fc * ttH 

7 (a) (;^-fJ;-5^^XENC-Aii^VPXENC 
- B i 0 t> 9 OS/iWufflfrli^ C 10 
LTV^t*J4H7 (b) K^-fJ^t^Vl^ENC- 
A(iv ENC-B<fc9{>90 IMffltfiSfx * =t 
dGcxyn-^teiffjfcSflTV^. *LT, JJB/W 

xco 1 aamiarf* 1 2 <nx y >y mm ( mm 1 / 

1804 yf- (=1/180X2. 54cm)) fc*«6 

l . y 7 j>3 mjex y >y Msmss^iN-s^ratc 

[0 0 3 0]-*, PF^E-^lfflcOD-^y^xyn 

ENc-BSrta*-r§„ y?yi7hry^t 
»*tA>*iTv^«fifto^y «y boxy >/ Manm. 1/ 

1 80^^ (= 1/1 80X2. 54 cm) rj>9. 
P F 9 1 * { ±E 1 X y <y h HH«f JtHK^-ft t s 1 
/lAAOAVf- ( = 1/1440X2. 54cm) fc* 

[003 1] <XfcH4K*i^ , C*LJt«anaj-feyiM 5 
<OtMfc:ov^rH8*#8aLTttW*. H8te*$v> 30 
T , r y y? 6 o«#ad 6 1 icff ASfifctt 5 o 

tiotry^e oi*ifc:j£92.**u>. ryy^o 

•fey-9-l 5tcJ:-?T^a}SfLl». iflfHfttfrfel'tfl 5 
(c i o 1 ftStffcai S 5 0 ti P F ? lte <fc ^ 

[0032] (wt'JvW Hawr3 2fcfflo , r 

+ 'J •/ ^ 3 fifcEMK «y b* ( 40 

ffl*$*iTV^4*5 0raWi3WS»ai-fe^l 5tc«fc-> 

fS67atJ:l ft*67bS^LT#»67cMB 
mzti, CfifcJ:"), #E«n-5 6 8*3J:tfftI!|0-5 
6 9*«iBU)$ftT. W**»7Ufe«5 0*«ttSP 

[0033] ( « i <r>mmmm > j^t*^^ i o 



$#11200 1-1 69584 
8 

mm±. rvym^-fmwmx'hnx. 
mmm ^axftotfnaMffigss oil. 

-f y? 7 h7'y y^ODC^-^a^&S* ^ y v 
5*E-*4 OWWfcfflV > £>*U 04 T'lttHJJLTt D CiX 
y b6te***lTV*4. 

[0034] *LT*9gt«^Offi|«J£S8 0tt» 

mm.m i t . k*»8 2 1 „ ia&gairo 3 

t. itmmmS7ak. St»g*8 7bfc, 8t^S«8 
7ct, flng*|89fc. ?4^90fc, AaVJWtV 9 1 

*WMJI*P*9 2fc, -?/H-7V?-*9 5i:, D/A 

[00353 <4B«3t&8 1 liiya-y l 1 

/l^ENC-A. ENC-BC9#*Oi*>±#9Xy 
i>, ^TtfOXy^J&fcU *KBS*LfcX?3/*>« 

»*IHRt, iOlHRilKa-Jv^r, ^U>y^3£7){a 
»«»t*. £«0W*iCR*-*4!WElKL-O* 
t^tiHiox-y^^ajStiSfc r + lj $-jn^L, 
3a6UTV^t#{i, lffl^x-y^'^tti^itSi: r - 
lj tJll»i-S. ^V^ENC-Afcl^ENC-BO 

mmitifeWi l 2 m y y b ignsic^ t < „ 

y NVl^X E N C - A kJWX E N C - B ttffiffl 9 0 SU£ 

r 1 j 1 2^X 'J -y hSUcO 1 /4 tCytJSt 

§ . i^uc J: *) ±mt®&izx y -y hUMAl /4 
JWHf, * -v V 7 x'3<7). IHBMS** r 0 j tc*fj£-tS 

mmmnfftM 1 2 y 7 b ram^ 1 / 
4t&&. ±iexy-y b^Pi^i/18 0-Y^ ( = 

1/180X2. 54cm) fc-mif»fMEHl/7 2 
O^fyf- ( = 1/720X2. 54cm)t : 5:§. 
[0 0 36] ^^82{i. CPU16A^5M^>itT< 

[0037] mm&m&U83\t. mmsiv&i) 
*-r * . £ ojsuwiffianfeity >r y k p zm.-tz 

r*-^ 4 a*ff ih-r s 4 x-m&m v . $• ta^i Ljgw- 

[0 0383ffl»!lt«»84ttxy3-^i l«oai^< 
;WXE NC - A«0 1 fflftL «itfife±*« 0 X >y v>4> 
iXoA^i* 5 0 x -y ->*4 t'^r U^rv \? 4 «7 y 9 
< l z£->Xitmt&Zl:t l z£'>X&ibX\ 1 >&. 

10 03 9) mmnm5immmm8 4<r>m^z 



09/26/2004, EAST Version: 1.4.1 



9 

mXdiZ LTXlb t>tl& . ft^fc 1 2 <7)X 'J -y b fa$- 
AfcU Jl]»itHIg&84cO£iS;o\ -r^fc^xya-ri 
l^Eli^AV^ENC-AcOliaMSrTfc-tixtf, df-v 
•J >y i> 3 cO>tJ£(± A /T t U T^ft ^>ttS . 

[oo4o]«*^8 6(i. ggot&k , m&im$i8 

[0041] tt0ffiS8 7 a ttiJE3**«iMCJ@RG p 

c cojSjs^m fc „ i -omcomsm&b <mmz wl 
a s aasits 7 b . axifm^m8 1 c commt^ 

£lf tftfjj E n c - Aco;fc-k±# 0x7 ^fcHJH t 

[0042] tt0H8R87a, «*»*87b. fc«ktf 
«#®*8 7 cC0*^{ijD»^8 9fcj3V^TjO©§iX. 

[0043] ?-fv9 0&«fcl>'M$gP&9 114 
M^JWcfflV^ft, tt09S*8 7 a, «#g*8 7 

b . *> wmmmzmtz p i Dnwians***) 

JtafcJtfi^flfcflJv^tu tfjbH0P»9 2 lific.il: 
[0044]^-f-?90fiCPUl 6#>4>jM4>tL-C<& 

[0045] W^l»9 1 ttiJE^'f v«&^*g 
tt***«=J»&0*8ttl (W*tf 20mA) 

■&mwm9 mm^m^pmm i a c = tr* 
->fc t * tzm®%*4 •)•- 9 2(c3*s . 

[0 0 4 6] -ft-xr«3rg|59 3li. «i«TH2fc* 
*J:3fcX*y 93afc. ?^v93bfc s «)MM89 

g?9 loai^J. *JJ:t^l^3!l8 7boaJ7JtcS^v^ 
df-vy y^*3<0>f^— v-vJ (^m-h'Jyy 

[0047]^ ; t'J93 attMtMft89 1 jKk JB* 

Lfcatffl«n«»8 4 *»ta^<tr < •& 2 

#B*>BMIT2 fc, k (S3)#B*>ja»ITk 

[0048] :M-?9 3bii2#BO$$g!T2 SrSft 

Sr/^yM-fc. ^yKtSftb>)£2#Ba> 
fek*B4-W)ffl«Ti ( i=2. -k) 



(6) #082001-1 69584 

1 0 

tfiH. ^O^Tt =T 3 +- + Tk 

[00493 mm93c\i. mcomi a c c , 

T 2 , Tk . Tt *t>JyS;3t5*W-^ 
4^^ffl^fe^fW^6il1JO»»5W8 7 b 

*&co5S ( 1 ) im^xmpti, 

[0050] 
[ftl] 



A t 

(i) 

J^cO^ ( 1 ) £fcwc, ««*-*4<oa»*£*, 
20 ? (SfMtiBI a c c ) *»4.JWftfflS^I f *«»L 

*: t otj> 0 . ami*- * 4 oaaasefc*-«*'& 
[00513 &±mmm>9 4«±. @mi$^«»gP8 
ai* AWjiaarte* ofe k § co, jai»itHHffi8 4 coai 

^IT f k . &tfrt,W3&£ffitt& t # C0«a^*8 
7bcofc>Jlf fc. WH»8 20aj*fc>f^-^ir« 

30 I s t o p ( 2 ) 

[&2] 

1 stop" ' f ~r ' ' (2 > 

MflfK 

tffl^-C»»L. ico^STjfeMl stop i^v;H-r^ 
?^9 5(^tU'tl). a{4CR*-^4c0^a 

atswiifcAojaR-?* 1 ), tbrk ttffibg&t 
wtis t cot* o t , &mw-r&m<?>wx%8 2 

40 nftJj-fZb-hiiLmmt . «aS*8 7 b <0ffl* I f 
(cS-^V ^Tff ib«S!S»» 9 4 fc J: o xm^ix h . 
^fc^cOTs r k C0ffl«^Jtlff— 7";l/k L-C*Stt§ 
4XTV^ik**ff4LV\ Istop 

[0052] V/P?-7V?-?9 5fcttD^ffB$(Cttfteg 
fJt»gl59 lcoffi^SrSlRL, M^+<0®$fcJ:l/^j2 
*J»E#(C{iJPSS8 9 co*^] Sr^JR t , ff±*JWB#fc(4 
ff±ttffi^*§?94coffi^^SlKL. D/AawH 

50 [0 0 5 33 v;^ri/^-^9 5coai^lliD/Anyy\- 



09/26/2004, EAST Version: 1.4.1 



1 1 

rmmzm^ *x y 9 4 x 5 1 «t ->t c r*-? a m 

[00 54] Mt(f4fl«>b5y^^ 
J: 9 

(a) CR*-*4£:ER*fcttH«$l«*R*-l< 

(b) EI4:7V-*jH£*- H (S^g-hTV-^aPE 
«-F, ^&JbfeCR*-:M<>)fW:£«BH-&*- 
H) 

(c) CR*-*4£fM:S-frJ:3fc*-**-K 

[00 55]«fcH3 (a) . (b) &miX«m 
&8 0<7)imZMmi. CR*-*4jW*ihl/CV* 
k&fcCPU 1 6*^DCa- 7 r-6cO$WgM8 0(c 
C Rt-? 4 £jS»$-e&j8»fi^«f <o*lS k » 

wmm9 1 *&sinoxraaHi 1 » 

c p u 1 6«^AiaaH«ia 9 1 izm^nx <z. zlx 

-TOSSffilo |JD/A3yK-?96tJ:r>T7t 
A5ICji-9TCR*-^4!Weffill»W-4 (03 

( a ) , ( b ) mr) . mti&tBftzsmu&t. m 

fc» iSfifcJJtlfSStffi I o &)K£o«8Hi (Witf 2 0 
mA) *«*U a»L^«Sffi$-V/^7*V^-9-9 5 
^L-CD/A3^-«-^9 6t:a4. -fiki^fltK 

£3a*ZtiTYy<t*5lz.&t>ti&. *l/CCR*-* 
4 £&M;Ztil®%.<7tetfHmn l>tc VSKffi k$r& J; 

F54^5teJ:oTCR*-*jMB»3:h.CR* 
-9 AmmtlM-t* (03 (b) . £*>fctf> 
CR*-*4C«ttSft**attKiH3 (a)Cw-tJ: 

[0 0 5 6] Sr8, £Ok £ P I DSflflP^ififtLTO 
v;^-rv^1f9 5JijD5iWJ»ai59 10ffl^«:S 

[0057] JPSSJWSP9 1 iOlKSfflCO^^i, a 

bfc*8ttfcW!fJgfl I a c e k=5r£k , jD&$iJ«lg&9 

/A a W 9 6 fc-JgwmSSffi I a c c 

itit«t | )CR^-^4fcffi^nsmsa^<i* t m 

tlh (03 (a) . 4fciOk*JnaBH»»9 1 
*»M ^-y*«3£959 3 fcftfrfl»#ate*l4 . **> 



(7) ^ffl200 1-1 6 9584 

1 2 

<l»2#BOjg»T2 k. k (S3) #B?>MHTk 
tfXV)9 3*\,ZW&ZiXl. V9 3 bfcio 

[0058] *tT. CR*-?4tf>3LS#:t-A'-y 
&KVi {c&&k <B^Mt 2 #5$) . CRt-?4C 

mzti&mfczmzitz x a t=tt»i**9 1 
io **, cR^-^4<?)jiK* < m^3isvc Kitt&k 

(03 (b) OKfMts #g&) s W7V?t9 5 
P I D««3fi<oa*«r*>^Jll«S8 9*>Htfj*a 
tRU PID«Wa*tT;b*l*. 
[0059] ~t^*>. BfMsMk. lto 

aj^*^f#^tis»g<offiak «ffl»Mifcafrjv.r b 
eeaujwswsfi.. -<?>BiiaE£k. xya-ri i*> 
aj^j*>fef#tixsiigioaskoajsfliiifc*^v^, 

ttWK*8 7a. f*#g«8 7b, *Jj:tfataS*8 7 

20 *U Z.tlL>C0ftn.&%cr)mz&^X . CRt-?4(0 

JHi» Witfxya-^i lcoaj^UXENC-AO 

*-*4<0j*Kl^a<0j*KVe k*4J:dt=ffl»§ 
*x4. Bfj£<0B«Vc <±mS^a«V e C07 0 

[0060]Sf^Jt4 fr&DC^-^ttBHttMI* 
30 [006 1 ] MUffl l«**7 1 . df + y y y"3 * { 

s#ffiafcis^<k (03 (b) mmts m) , 

PIDWJ»jfit:J:->TafflBl!l«*«fT*)*i4. 4fc. 
JSaDW«!& , ff*rfi&EI?<^»»B*8 7 b<7)ffi^7 1 f 

-^4 ^meSPS-^tf U » v 3 c7)-f ^-v J ^ 

[0062] -etr, i^jjBtcjfPtefev^, mws. 

V E mT(C=5r& k SmaS^WgS8 3*^0fSfflV. 
40 ^BSaLKkfcaj^S^RftS. 

[006 3] £^S^)S«V S kCR^6-^4<?)||^ 
eM&kt)m&ffi%.miT£&lb (03 (b) ^ 
ate . ffib«SS«»«9 4tcJ:->T, *^'J 

f«-^#maE(! i s t o p *»±jfi^> ( 2 ) mm^x 
•m-zti$>, zLxzowfimi s top \£?>v+tv 

??9 5S:itLXD/Aziyrt-?9 6lzmt,ti&. Z 
ttizX 0 C R*-*4 fcttte3fi4*SoiBftBMI I 
st o p kftSJ:3t WA5£J:-?Tra$4-u C 
50 R^-? 4 . -fSr^*-^^ y •/ y* 3 **BfMaatff ±"t 



09/26/2004, EAST Version: 1.4.1 



1 3 

* (03 (b) com\t 7 *skd . 

[0064] jjll. fflWLfc&jiiz^ *mmmi&£z 

[ o o 6 5 ] ±E«t«»fflit*5v^tt. mm 

[0 0 6 6] ifcilfc. -f 3^ir«tWWi 1 ^« (W 

a^-iii<7)±^«p) Titiiiiff-ts^ -f^-v 
Ltfev^c, muz<m%T~? *mz Lxmtthi 

[0067] WBCiMMtofc-fi— S^±# 
ilJI»t3f!WJS*iSfl!L 08!MMtt>#af JlftU En 

k\ &&>94§vrv<i+- i"v£Hfrr6J:?fcL 

JIH-SJ:3lCl/Ct>JfcK 

[0068] (*2a£tt«>JRn) jfcfc, *JWB<0fl2 

wmmM^Kzm-, 

[0069] £f * -v 'J «y StoiDJOTaUfcaC R^— ^ 

flWfc fcttS C Rt-^fcttiDtSreMWca-^T* 
+ Uy^<0^^-^SraW^6 (09 OXr-y 7*F 1 

Tb r k k fcSo'V vc*-r U >y SfUHBCttikS 
J tUz#>cr>®&MM$:m.-tZ> (09<OXx'y7-F 2# 

T--y7-F3#B3) . 09<9.X'T-y7' , F2fc«I:tfF 
3fi. «g£il£^-^£WvtCRt-m«D 

[ 0 0 7 0 3 <fc ? (sHD£$n^49Ett^eiDkOIRW 
ffik3-££<:k#T'&l>. 

[0071] (m3^it^is) <5:tC. *##0SI3 
«0*tt«0#»*iai OfcJtfHl 1 MHHLTIWH- 

vMmuzimwkX'hh. 0iot>it/0i 1 



8) !Rfffl200 1-1 69584 

1 4 

[00723 01 Oft&WC, 3yt A -;^fAl 
3 0l±. cpum^yti-mi 3 lk. Mi 
arc rthct^hb i 3 2 k . f**??** 
^A^Sl 13 3k, awt«tft*7 , y >f 1 3 4 
k. fcflttTHS. 

[0073] 3ytTjL-^**l 3 ltt. 111 lliZrff 
J:3fc. RAMJ9«l«3*U>l*l8M ; &y 1 3 5k. 

10 Si fcHJWW»rfl£3r.?< ^'JJL-.yM3 6k, 

^ ; eUJ---yM3 6kLt:H7V=3rv-7*;l'4 
fcli7ny£f**.fc? (FD) K7-<7*137, CD- 
R0MH9>f7*l 38, vv-Ft^X? F9-f 7* (H 
D)a- 7 M3 9*«M$titUI». HlOK^tJ: 
ot. £ft^t'J^7M3 6tJI!v>^4i» 
J£ftl4 0kLT<j:. FDK5^7*13 7(!0XD.yhte 
J? AStTtflUBStlS 71/** v-7>r -f ££(170 
•ytrr-fX? (FD) 14 1k. CD-ROMK747' 
1 3 8(CfflV^ill.CD-ROM14 2^fflV^^ 

20 S. 

[0074] 01 OtJiVHl J:oC. HRW 

^3ytfa-^^XT-AfcfflV%fe*t4ffi^«#:14 0k 
LTJi, FD141^CD-ROM14 2*f#x.^.fll» 

t» v? 1 3 4 eAft$-fr*3Wfctt*% y k lt<or 

OMf-y71 4 3t*%HJ<7)M»|l7°0^'7A$:I^i$-y- 

[007 53 ifc, Wmm.t\JX\±. FD. CD-R 
30 OM. MO(Magneto-Opt i ca 1 ) r-fX 
DVD (Digital Versatile D 
i sk) . tOtiZCDft'mimT 4 X9 . 

W 

[00763 *HSI«0^SlOfS^^ 1 4 0 li. 09^ 
-r*lffli#)lxr >y7T 1 ~F 3 J: ^ WftftLfc 

■v y 7^SD)S»jffliB*ocRJE-^^anjajKfcj:tf=3E- 
xmte-fizttm-zmfammi^Mt. 

<bi>ffitZ£?lz®&lxi>&\ ^rt5. ±ts«a& 
WW-fS^JWi. iJ5»*$ix^-<i— k. ^y'J 
■y^'OM)i^CR^-^<^i5lJgk. ="f-f'Jr^ 
aBWflW(C*J{t6CR*-^fc:ftiirfi«a[tfi:, 
^ScTb r k k fc«^v vt -v y 7 x Sr B^aifc^ 

tut^jtsas: c Rt- 9 tzmn~t& ztizx-ox^ 

50 y-y^<?±3-a-|»#l«k. ^ffi^4J:otc«B£LTt 



09/26/2004, EAST Version: 1.4.1 



1 5 

[0077] 

S*. 

[01 3 *WMl£J:67 , Uy^ffl*-^««*liao- 

labojejBwwja^s^o <y ? a. 

[03 ] II 1 tc*tH*o»»o»fr*»W*»j» 
0. 

[04 ] A V?V* y Y-7V y?<7)m<Dffi&te7jk~m 
fi£0. 

[0 5 3 U •/ ^SfflOfiij££^r£W. 
[06] y-7«xy3-/Wfl||ftS5rrtWBa. 
[07 3 xyn-^oaj^AVt/XO&M, 
[08 3 WWHE>lW)ffiBtWiW-*ry^«)WI 

03#MS0. 

[09 3 *w«teJ:*7 , y y^fflt-^^jejws^i 
[01 o] *3ffiHtj:swiai«»rn/7A*iaaLfc 
■rtftaa. 

[011] *5ffiBfcJ:6W»JII!«rn^5A*IE»Lfc 
-T7D 



(9) &BH2 0 0 1-1 6 9 584 

1 6 

86*0^-:? (PF*-*) 

*-v'J v*J*-9 (CM-*) 
**'J W< (CRW K^-f A) 

y-TsSxyn-*' 
86 |fi]M> 



10 



20 



1 

2 
3 
4 
5 
6 

1 1 

1 2 
80 
8 1 
82, 
83 
84 

8 5 mmrnm 
87a &mm 

87b 

87c ftftSS 

8 9 JdSIS 

90, 93b *-fV 

91 inaMffiv 

9 2 fitjkMSPaS 

93 

93a 

93c m%*n. 

9 4 #xkttSKN*« 

9 5 V/Pf-TV?-? (MUX) 

9 6 D/A3yA'-^ 



[01] 





09/26/2004, EAST Version: 1.4.1 



(10) 



^fHH2 0 0 1-1 69584 




[04] 



[05] 




[07] 



nil 



(a) ENC-A JlfUTL 

ekc-b 4jn|n_n_ 

it: 



(b) 



mi 

ENC-A JTJUl 

ENC-B .TLTLTL 



— F1 



F2 



09/26/2004, EAST Version: 1.4.1 



(11) 



WH200 1-1 69584 



[[28] 



[01 0] 




132. 



134 



.n nln n. 

ROM - 



^ 143 



131, 



111] 
130 



135^ 



136 



CD-ROM 



-137 
-138 

-139 



F*-A(##) 2C480 CA01 CA02 CA10 CA32 CB02 
CB34 EA05 EA06 EA08 EA17 
EA27 EB14 
5H571 AA06 BB10 EE02 EE09 FF01 
FF02 FF04 FF06 FF08 FF09 
GG01 GG02 GG08 JJ03 JJ16 
JJ17 JJ18 JJ22 JJ23 JJ24 
KK06 LL08 LL33 LL50 



09/26/2004, EAST Version: 1.4.1 



Page 1 of 9 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for halt control of the motor which drives especially the 
carriage of a serial printer etc. about the record medium which recorded the control unit, the control 
approach, and control program of the motor for printers. 
[0002] 

[Description of the Prior Art] Generally, in serial printers, such as an ink jet printer, it prints by a 
recording head scanning a printing paper top. It is fixed to carriage and this recording head moves with 
carriage. And although this carriage is driven by the carriage motor (henceforth CR motor) which 
consists of a DC motor, that drive control is as follows. 

[0003] After starting CR motor by acceleration control first, by PID control, fixed-speed operation was 
carried out, CR motor was decelerated continuously, and it was made to stop. In addition, printing is 
performed while the above-mentioned carriage is running by fixed speed (i.e., when CR motor is 
rotating by fixed speed). 

[0004] And above-mentioned PID control was performed based on the deflection of the counted value of 
the output pulse of an encoder and the target position (target pulse number) which are rotated according 
to rotation of CR motor. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it will stop in the location where the halt location 
shifted from variation and a target position for variations, such as inertia (moment of inertia) of carriage, 
a load, and a motor current value. When it shifts from a target position, it is necessary to perform special 
control (logical seeking) for stopping a target position, and while it is complicated, there is a problem 
that there is time loss. 

[0006] This invention is made in consideration of the above-mentioned situation, and it aims at offering 
the record medium which recorded the control unit, the control approach, and control program of the 
motor for printers which can make a target position stop correctly the controlled system driven by the 
motor for printers as much as possible. 
[0007] 

[Means for Solving the Problem] The control unit of the motor for printers by this invention In the 
control unit of the motor which has acceleration control, constant speed control, moderation control, and 
the speed-control section that carries out constant speed control for the controlled system driven by said 
motor by controlling the current added to the motor for printers The inertia operation part which 
calculates the inertia of said controlled system based on the current value added to said motor at the time 
of the angular acceleration of said motor at the time of acceleration control of said controlled system, 
acceleration control of said controlled system, and constant speed control, A preparation and said rate 
operation part are characterized by controlling the current added to said motor using said calculated 
inertia. 

[0008] In addition, said calculated inertia and angular velocity of said motor at the time of moderation of 
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said controlled system, The current value added to said motor at the time of the constant speed control of 
said controlled system, Halt constant TBRK Halt current operation part which calculates the halt current 
for being based and making a target position stop said controlled system, By adding said calculated halt 
current to said motor, a preparation and said speed-control section may be constituted so that control 
which stops said controlled system may be performed. 

[0009] In addition, current value lace predetermined to said acceleration control It is the current value If 
which has the constant current acceleration field which adds to said motor and accelerates said 
controlled system, and said inertia operation part can be set to said constant current acceleration field, 
calculates angular-acceleration delta omega/delta t of said motor, and is added to said motor at the time 
of this angular acceleration and the constant speed control of said controlled system. Said predetermined 
current value lace It is desirable for it to be based and to calculate the inertia J of said controlled system. 
[0010] In addition, said current value If It is desirable to deal with the rate of said controlled system at 
the time of constant speed control just before said controlled system shifts to moderation control from 
constant speed control. 

[001 1] In addition, said halt current operation part may use the angular velocity of said motor at the time 
of moderation control just before said controlled system shifts to halt control from moderation control as 
an angular velocity of said motor. 

[0012] In addition, it may have the periodic measurement section which measures the period of said 
output pulse of the encoder which generates an output pulse according to rotation of said motor, and the 
angular acceleration and angular velocity of said motor may be constituted so that it may ask based on 
the output of said periodic measurement section. 

[0013] In addition, said halt constant TBRK You may constitute so that it may be determined based on 
the position error of the current value added to said motor at the time of said constant speed control, and 
the target position of said controlled system and an actual location. 
[0014] In addition, said controlled system may be the carriage of a printer. 

[0015] Moreover, the control approach of the motor for printers by this invention The controlled system 
driven by said motor by controlling the current added to the motor for printers is set to acceleration 
control, constant speed control, moderation control, and the control approach of a motor that carries out 
constant speed control. The step which calculates the inertia of said controlled system based on the 
current value added to said motor at the time of the angular acceleration of said motor at the time of 
acceleration control of said controlled system, acceleration control of said controlled system, and 
constant speed control, It is characterized by having the step which controls the current added to said 
motor using said calculated inertia. 

[0016] The step which controls said current In addition, said calculated inertia, The angular velocity of 
said motor at the time of moderation of said controlled system, and the current value added to said motor 
at the time of the constant speed control of said controlled system, Halt constant TBRK You may 
constitute as it has the step which calculates the halt current for being based and making a target position 
stop said controlled system, and the step which stops said controlled system by adding said calculated 
halt current to said motor. 

[0017] The record medium which recorded the control program of the motor for printers by this 
invention The procedure of calculating the inertia of carriage based on the current value added to CR 
motor at the time of the angular acceleration of CR motor at the time of acceleration control of carriage, 
acceleration control of carriage, and constant speed control, Said calculated inertia and the angular 
velocity of said motor at the time of moderation of said controlled system, The current value added to 
said motor at the time of the constant speed control of said controlled system, Halt constant TBRK It is 
characterized by having the procedure of calculating the halt current for being based and making a target 
position stopping said controlled system, and the procedure of stopping said controlled system by adding 
said calculated halt current to said motor. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 
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[0019] The configuration and control of the outline of an ink jet printer in which the control device of 
the motor for printers by this invention is used first are explained. The configuration of the outline of 
this ink jet printer is shown in drawing. 4 . 

[0020] The paper feed motor 1 by which this ink jet printer performs paper feed (henceforth PF motor), 
Paper feed Motor Driver 2 which drives this paper feed motor 1, and carriage 3, The carriage motor 4 
which drives this carriage 3 (henceforth CR motor), CR Motor Driver 5 which drives this carriage motor 
4, and the DC unit 6, The pump motor 7 which controls the extrusion of ink for blinding prevention, 
Pump Motor Driver 8 which drives this pump motor 7, and the recording head 9 which is fixed to 
carriage 3 and carries out the regurgitation of the ink to printing paper 50, The head driver 10 which 
carries out drive control of this recording head 9, and the linear type encoder 1 1 fixed to carriage 3, The 
code disc 12 with which the slit was formed in predetermined spacing, and the rotary system encoder 13 
for PF motor 1, The paper detection sensor 15 which detects the termination location of the paper by 
which printing processing is carried out, and CPU16 which performs control of the whole printer, The 
timer IC 17 which generates an interrupt signal periodically to CPU16 The interface section 19 which 
transmits and receives data between host computers 18 (it is also called Following IF), ASIC20 which 
controls printing resolution, the drive wave of a recording head 9, etc. based on the printing information 
sent through IF 19 from a host computer 18, PROM21, RAM22, and EEPROM23 which are used as the 
working area and program storage area of ASIC20 and CPU 16, It has the platen 25 which supports the 
paper 50 under printing, the conveyance roller 27 which drives by the PF motor 1 and conveys printing 
paper 50, the pulley 30 attached in the revolving shaft of the CR motor 4, and the timing belt 3 1 driven 
with this pulley 30. 

[0021] In addition, the DC unit 6 carries out drive control of paper feed Motor Driver 2 and CR Motor 
Driver 5 based on the output of the control command and encoders 1 1 and 13 which are sent from 
CPU16. Moreover, the paper feed motor 1 and the CR motor 4 are constituted from a DC motor by each. 

[0022] The surrounding configuration of the carriage 3 of this ink jet printer is shown in draAving 5 . 
[0023] A timing belt 3 1 connects with the carriage motor 4 through a pulley 30, and carriage 3 is driven 
so that it may show around at the guide member 32 and may move in parallel with a platen 25. The 
recording head 9 which consists of a nozzle train which carries out the regurgitation of the nozzle train 
and color ink which carry out the regurgitation of the black ink is formed in the field which counters the 
printing paper of carriage 3, and each nozzle breathes out an ink droplet from an ink cartridge 34 to 
printing paper in response to supply of ink, and prints an alphabetic character and an image. 
[0024] Moreover, the capping equipment 35 for closing the nozzle orifice of a recording head 9 at the 
time of un-printing and the pump unit 36 which has the pump motor 7 shown in drawing 4 are formed in 
the non-printing area of carriage 3. If carriage 3 moves to a non-printing area from a printing area, in 
contact with the lever which is not illustrated, capping equipment 35 will move up and will close a 
recording head 9. 

[0025] When carrying out the case where blinding arises, exchange of a cartridge 34, etc. to the nozzle 
orifice train of a recording head 9 and carrying out the regurgitation of the ink to it compulsorily from a 
recording head 9, where a recording head 9 is closed, a pump unit 36 is operated, and ink is sucked out 
of a nozzle orifice train with the negative pressure from a pump unit 36. The dust and paper powder 
which have adhered near the nozzle orifice train are washed by this, and the air bubbles of a recording 
head 9 are further discharged by cap 37 with ink. 

[0026] Next, the configuration of the linear type encoder 1 1 attached in carriage 3 is shown in drawing 
6 . This encoder 1 1 is equipped with light emitting diode 11a, collimator lens 1 lb, and detection 
processing section 1 lc. This detection processing section 1 lc is photodiode 1 Id of plurality (four 
pieces), digital-disposal-circuit lie, two comparator 1 lfA(s), and 1 lfB. It has. 

[0027] If an electrical potential difference Vcc is impressed to the both ends of light emitting diode 11a 
through resistance, light will be emitted from light emitting diode 11a. This light is made parallel by 
collimator lens 1 lb, and passes a code disc 12 by it. It is a code disc 12 with the configuration that the 
slit was prepared in predetermined every spacing (for example, 1/180 inch (= 1 / 180x2.54cm)). 
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[0028] Incidence of the parallel light which passed this code disc 12 is carried out to each photodiode 
lid through the fixed slit which is not illustrated, and it is changed into an electrical signal. In digital- 
disposal-circuit lie, signal processing of the electrical signal outputted from four photodiode 1 Id is 
carried out. The signal outputted from this digital-disposal-circuit 1 le is comparator 1 lfA and 1 lfB. It is 
set and compared and a comparison result is outputted as a pulse, comparator 1 lfA and 1 lfB from - 
pulse ENC-A and ENC-B which are outputted serve as an output of an encoder 1 1 . 
[0029] Pulse ENC-A differs in the phase from pulse ENC-B only 90 degrees. While normal rotation 3, 
i.e., carriage, is moving [ the CR motor 4 ] to the main scanning direction, as it is shown in drawing 7 
(a), when a phase progresses only 90 degrees rather than pulse ENC-B and the CR motor 4 has reversed 
pulse ENC-A, the encoder 4 is constituted so that pulse ENC-A can send a phase only 90 degrees rather 
than pulse ENC-B, as shown in drawing 7 (b). And the 1 period T of the above-mentioned pulse is equal 
to the time amount to which it corresponds to slit spacing (for example, 1/180 inch (= 1 / 180x2.54cm)) 
of a code disc 12, and carriage 3 moves the above-mentioned slit spacing. 

[0030] On the other hand, except being the rotating disk which a code disc rotates according to rotation 
of the PF motor 1, the rotary system encoder 13 for PF motor 1 has the same composition as the linear 
type encoder 1 1, and outputs two output pulse ENC-A and ENC-B. In addition, in the ink jet printer, slit 
spacing of two or more slits prepared in the code disc of the encoder 13 for PF motor 1 is 1/180 inch (= 
1 / 180x2. 54cm), and if the PF motor 1 rotates only the 1 above-mentioned slit spacing, it has 
composition by which paper feed is carried out only 1/1440 inch (= 1 / 1440x2. 54cm). 
[003 1] Next, the location of the paper detection sensor 15 shown in drawing 4 is explained with 
reference to drawing 8 . In drawing 8 , the paper 50 inserted in the feed insertion opening 61 of a printer 
60 is sent in in a printer 60 with the feed roller 64 driven by the feed motor 63. The tip of the paper 50 
sent in in the printer 60 is detected by the optical paper detection sensor 15. Paper feed is performed by 
the paper feed roller 65 and the follower roller 66 which drive the paper 50 in which the tip was detected 
by this paper detection sensor 15 by the PF motor 1. 

[0032] Then, printing is performed by dropping ink from the recording head (not shown) fixed to the 
carriage 3 which moves along with the carriage guide member 32. And if paper feed is performed to a * 
position, the termination of current and the paper 50 currently printed will be detected by the paper 
detection sensor 15. And gearing 67c drives through gearing 67b, thereby, the rotation drive of the 
delivery roller 68 and the follower roller 69 is carried out by gearing 67a driven by the PF motor 1, and 
the paper 50 which printing ended is discharged outside from the delivery opening 62. 
[0033] (Gestalt of the 1st operation) The gestalt of operation of the 1st of this invention is explained 
below with reference to drawi n g 1 . The gestalt of this 1st operation is the control unit of the motor for 
printers, and shows that configuration to drawing 1 . The control device 80 of the gestalt of this 
operation is used for control of the carriage motor 4 which consists of a DC motor of an ink jet printer, 
and is contained in the DC unit 6 explained by drawing.4 . 

[0034] And the control unit 80 of the gestalt of this operation is equipped with the location operation 
part 81, a subtractor 82, the target rate operation part 83, the periodic measurement section 84, the rate 
operation part 85, a subtractor 86, proportional element 87a, integral-element 87b, derivative element 
87c, an adder 89, a timer 90, the acceleration control section 91, the halt control section 92 containing 
the inertia operation part 93 and the halt current operation part 94, the multiplexer 95, and D/A converter 
96. 

[0035] The location operation part 81 detects output pulse ENC-A of an encoder 1 1, the rising edges of 
ENC-B, and a falling edge, carries out counting of the number of the detected edge, and calculates the 
location of carriage 3 based on these enumerated data. If one edge is detected while the CR motor 4 is 
rotating normally, when adding "+1" and having reversed, this counting will add M", if one edge is 
detected. The periods of pulse ENC-A and ENC-B are equal to slit spacing of a code disc 12, and pulse 
ENC-A differs in the phase from pulse ENC-B only 90 degrees, for this reason, the above - the counted 
value " 1" of counting corresponds to one fourth of slit spacing of a code disc 12. If the multiplication of 
one fourth of slit spacing is carried out to the above-mentioned enumerated data by this, the enumerated 
data of carriage 3 can calculate the movement magnitude from the location corresponding to "0." The 
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resolution of an encoder 1 1 is set to one fourth of slit spacing of a code disc 12 at this time. 1/180 inch 
(= 1 / 180x2. 54cm), then resolution become 1/720 inch (= 1 / 720x2. 54cm) about spacing of the above- 
mentioned slit. 

[0036] A subtractor 82 calculates the position error of the target position sent from CPU 16, and the 
actual location of the carriage 3 called for by the location operation part 81. 

[0037] The target rate operation part 83 calculates the target rate of carriage 3 based on the position error 
which is the output of a subtractor 82. This operation is Gain KP to a position error. It is carried out by 
carrying out multiplication. This gain KP It is determined according to a position error. In addition, this 
gain KP The value may be stored in the table which is not illustrated. Moreover, for the target rate 
operation part 83, the target rate calculated in the moderation field for a halt is the predetermined value 
Vs for the first time. It is the predetermined value Vs until the CR motor 4 stops, when it becomes 
below. It continues outputting. 

[0038] It is asking for the periodic measurement section 84 by measuring with one period of output 
pulse ENC-A of an encoder 1 1, for example, the timer counter which does not illustrate from a rising 
edge to the following rising edge. 

[0039] The rate operation part 85 calculates the rate of carriage 3 based on the output of the periodic 
measurement section 84. This rate is found as follows. Between the slits of a code disc 12 is set to 
lambda, and T, then the rate of carriage 3 are asked for one period of the output of the periodic 
measurement section 84, i.e., output pulse ENC-A of an encoder 1 1, as lambda/T. 
[0040] A subtractor 86 calculates the velocity error of a target rate and the actual rate of the carriage 3 
calculated by the rate operation part 85. 

[0041] Proportional element 87a carries out the multiplication of the constant Gp to the above- 
mentioned velocity error, and outputs a multiplication result. Integral-element 87b integrates what 
multiplied the velocity error by the constant Gi. Derivative element 87c carries out the multiplication of 
the constant Gd to the difference of a current velocity error and the velocity error in front of one, and 
outputs a multiplication result. In addition, the operation of proportional element 87a, integral -element 
87b, and derivative element 87c is performed for every period of output pulse ENC-A of an encoder 1 1 
synchronizing with the rising edge of for example, output pulse ENC-A. 

[0042] The output of proportional element 87a, integral-element 87b, and derivative element 87c is 
added in an adder 89, and an addition result is sent to a multiplexer 95. 

[0043] In addition, a timer 90 and the acceleration control section 91 are used for acceleration control, 
proportional element 87a, integral -element 87b, and the PID control that uses a derivative element are 
used for the fixed speed in the middle of acceleration, and moderation control, and the halt control 
section 92 is used for halt control. 

[0044] A timer 90 generates a timer interruption signal for every predetermined time based on the clock 
signal sent from CPU 16. 

[0045] Whenever the acceleration control section 91 receives the above-mentioned timer-interruption 
signal, it integrates a predetermined current value (for example, 20mA) to a target current value every, 
and it is sent to a multiplexer 95 as a result of addition (i.e., the target current value of DC motor 4 at the 
time of acceleration). Moreover, for the acceleration control section 91, a target current value is the 
predetermined value lace. When it becomes, a command signal is sent to the inertia operation part 92. 
[0046] The inertia operation part 93 is equipped with memory 93a, timer 93b, and operation means 93c 
as shown in drawing. 2 , and it calculates the inertia J of carriage 3 (the inertia of an ink cartridge is also 
included) based on the output of the periodic measurement section 84, the output of the acceleration 
control section 91, and the output of integral-element 87b. 

[0047] Memory 93a is the 2nd period T2 sent by the periodic measurement section 84 from the 
acceleration control section 91 after receiving a command signal. Period Tk of eye k (>=3) watch It 
memorizes. In addition, period T2 And Tk The acceleration control section 91 to predetermined value 
lace It is a value when being outputted and k is beforehand determined according to control. 
[0048] Timer 93b is the 2nd period T2. After receiving, it is the k-th period Tk. Time amount Tt until it 
receives It counts. In addition, the periods Ti from the 2nd to the k-th (i= 2, -k) may be integrated 
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instead of counting. In this case, Tt =T3+ - +Tk It becomes. 

[0049] Operation means 93 c is the above-mentioned value lace, T2, Tk, and Tt. Output If of integral- 
element 87b just before carriage 3 4, i.e., a motor, moves from a fixed-speed field to a moderation field 
It is based and the inertia J of carriage 3 is calculated using the following formula (1). 
[0050] 
[Equation 1] 
1 acc 1 f 

j 

Ao> 
A t 



1 acc 1 P 
(T 2 +T t ) 



In the above-mentioned formula (1), a constant for omega to ask for the angular velocity of a motor 4, 
and for ** and alpha ask for angular velocity is shown, a molecule subtracts an equivalent for Friction If 
from driving torque (drive current lace), and the denominator shows, the angular-velocity rate of 
change, i.e., the angular acceleration, of a motor 4. 

[005 1] the halt current operation part 94 - the target rate operation part 83 - predetermined value Vs 
Output Tf of the periodic measurement section 84 when outputting and the output of a subtractor 86 
becomes below a predetermined value Output If of integral-element 87b when shifting to moderation 
from fixed speed Based on the output of a subtractor 82, and the output J of the inertia operation part 93, 
it is the following formula (2) about the current value ISTOP which should be added to the CR motor 4 
in order to make a target position stop carriage 3. 
[Equation 2] ^ 

1 stop = 1 f ~" ' J < 2 > 
'HI 

A******** operation is carried out and this result of an operation ISTOP is sent out to a multiplexer 
95. Here, alpha is a constant for asking for the angular velocity of the CR motor 4, and is TBRK. The 
output of the subtractor 82 just before being called a halt constant and carrying out halt control, i.e., a 
position error, and output If of integral -element 87b It is based and the halt current operation part 94 is 
determined. In addition, this TBRK As for a value, being stored as a table is desirable. Moreover, 
ISTOP It is a reverse current, if a value is forward and it is the forward current and negative. 
[0052] A multiplexer 95 chooses the output of the acceleration control section 91 at the time of 
acceleration control, chooses the output of an adder 89 at the time of the fixed speed in the middle of 
acceleration, and moderation control, chooses the output of the halt current operation part 94 at the time 
of halt control, and sends it out to D/A converter 96. 

[0053] The output of a multiplexer 95 is changed into an analog current by D/A converter 96, and the 
CR motor 4 drives it by the driver 5 based on this analog current. 

[0054] A driver 5 is operation mode (b) regenerative-brake operation mode (short brake operation mode, 
i.e., the mode in which a halt of the CR motor 4 is maintained) which rotates normally or reverses the (a) 
CR motor 4 by having four transistors, being based on the output of D/A converter 6j, and making the 
above-mentioned transistor turn on or turn off respectively. 

(c) It has composition with possible making the mode in which it is going to stop the CR motor 4 
perform. 

[0055] Next, actuation of a control unit 80 is explained with reference to drawing 3 (a) and (b). If the 
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starting command signal which makes the control unit 80 of the DC unit 6 start the CR motor 4 from 
CPU 16 is sent when the CR motor 4 has stopped, it is the acceleration control section 91 to the starting 
initial current value Io. It is sent to D/A converter 96 through a multiplexer 95. In addition, this starting 
initial current value Io It is sent to the acceleration control section 91 from CPU16 with a starting 
command signal. And this current value Io It is changed into an analog current by D/A converter 96, and 
is sent to a driver 5, and the CR motor 4 carries out starting initiation by this driver 5 (refer to drawing 3 
(a) and (b)). After receiving a starting command signal, a timer-interruption signal is generated from a 
timer 90 for every predetermined time amount. Every [ whenever it receives a timer-interruption 
signal ], the acceleration control section 91 is the starting initial current value Io. A predetermined 
current value (for example, 20mA) is integrated, and the integrated current value is sent to D/A 
converter 96 through a multiplexer 95. Then, this integrated current value is transformed into an analog 
current by D/A KOMBA 96, and is sent to a driver 5. And by the driver 5, CR motor drives and the rate 
of the CR motor 4 rises so that the value of the current supplied to the CR motor 4 may turn into a 
current value which carried out [ above-mentioned ] addition (refer to drawing 3 (b)). For this reason, 
the current value supplied to the CR motor 4 becomes stair-like as shown in drawing 3 (a). 
[0056] In addition, although the PID-control system is also operating at this time, a multiplexer 95 
chooses and incorporates the output of the acceleration control section 91. 

[0057] Addition processing of the current value of the acceleration control section 91 is a rate. V0 It is 
carried out until it becomes. Time of day tl The current value set and integrated is the predetermined 
value lace. If it becomes, the acceleration control section 91 suspends addition processing, minds a 
multiplexer 95, and is the current value lace fixed to D/A converter 96. It supplies. The value of the 
current supplied to the CR motor 4 by this is a current value lace. It drives by the driver 5 so that it may 
become (refer to drawing 3 (a)). Moreover, a command signal is sent to the inertia operation part 93 
from the acceleration control section 91 at this time. Then, 2nd period T2 sent from the periodic 
measurement section 84 after this command signal reception Period Tk of eye k (>=3) watch Memory 
93a memorizes. Moreover, by timer 93b, it is the 2nd period T2. After receiving, it is the k-th period Tk. 
Time amount Tt until it receives It asks. 

[0058] And in order to prevent that the rate of the CR motor 4 overshoots, the CR motor 4 is the 
predetermined rate VI. If it becomes (time-of-day t2 reference), the acceleration control section 91 will 
control to decrease the current supplied to the CR motor 4. At this time, for the rate of the CR motor 4, 
although it goes up further, the rate of the CR motor 4 is the predetermined rate Vc. If it reaches (time of 
day t3 of drawing 3 (b) reference), a multiplexer 95 will choose the output of a PID-control system, i.e., 
the output of an adder 89, and PID control will be performed. 

[0059] That is, a target rate calculates based on the position error of a target position and the actual 
location obtained from the output of an encoder 1 1, based on the velocity error of this target rate and the 
actual rate obtained from the output of an encoder 1 1, proportional element 87a, integral-element 87b, 
and derivative element 87c operate, proportionality, integral, and derivation are performed respectively, 
and control of the CR motor 4 is performed based on the sum of these results of an operation. In 
addition, the above-mentioned proportionality, integral, and derivation are performed synchronizing 
with the rising edge of output pulse ENC-A of an encoder 1 1 . Thereby, the rate of DC motor 4 is the 
desired rate Ve. It is controlled to become. In addition, predetermined rate Vc Desired rate Ve It is 
desirable that it is 70 - 80% of value. 

[0060] time of day t4 from — since DC motor 4 serves as a desired rate — rate Ve with a fixed request of 
carriage 3 It becomes and it becomes possible to perform printing processing. 
[0061] For example, moderation control will be performed by the PID-control system, if printing 
processing is completed and carriage 3 approaches a target position (time of day t5 of drawing 3 (b) 
reference). Moreover, output If of integral -element 87b just before this moderation control is performed 
It is sent to the inertia operation part 93, and, thereby, the inertia J of the carriage 3 containing the 
rotation section of the CR motor 4 calculates by the inertia operation part 93. 

[0062] And the target rate calculated by the target rate operation part 83 in this moderation control is the 
predetermined value Vs for the first time. If it becomes below, it is the target rate operation part 83 to 
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the predetermined value Vs. It continues being outputted as a target rate. 

[0063] this target rate Vs CR ~ a motor - four - being actual ~ a rate deflection - predetermined a 
value — the following ~ becoming — if — (time of day t6 of drawing.! (b) reference) a halt - a current — 
operation part - 94 ~ carriage ~ three - a target position - stopping ~ making - a sake - CR ~ a 
motor — four it should add - a current value - ISTOP — a ****-- (— two -) - a formula — using 
calculating ~ having . And this current value ISTOP is sent to D/A converter 96 through a multiplexer 
95. It drives by the driver 5 so that the value of the current supplied to the CR motor 4 by this may turn 
into a current value ISTOP, and the CR motor 4 3, i.e., carriage, stops to a target position (time of day t7 
of drawing 3 (b) reference). 

[0064] As mentioned above, according to the gestalt of this operation, a target position can be made to 
stop carriage 3 correctly as much as possible, as explained. 

[0065] In addition, in the gestalt of the above-mentioned implementation, although explained taking the 
case of the carriage which drives a controlled system with a DC motor, this invention is not limited to 
this and, also in the case of paper feed, can be used. 

[0066] Moreover, it is more more desirable to usually have calculated count of inertia based on the data 
required for count which ** is the timing which does not need to carry out and does not have effect in 
the period of the encoders in front of a halt etc. the degree of capital, and were kept the whole one pass, 
although count of inertia is performed once by the one pass (one horizontal-scanning actuation under 
printing). 

[0067] Moreover, it is used for halt control, and also the inertia which was able to be found by count 
presumes the condition of a printing mechanical component, and when controlling a printing mechanical 
component in the desired condition, it may use it. Furthermore, although you may make it every page, 
after cleaning, etc. update inertia to the timing of arbitration and count of inertia is performed, you may 
make it use the inertia changed only after inertia had a certain amount of change. 
[0068] (Gestalt of the 2nd operation) Next, the gestalt of operation of the 2nd of this invention is 
explained with reference to drawing 9 . The gestalt of this 2nd operation is the control approach of the 
motor for printers, and shows that control procedure to drawing 9 . 

[0069] The inertia of carriage is calculated based on the current value first added to CR motonat the 
time of the angular acceleration of CR motor at the time of acceleration control of carriage, acceleration 
control of carriage, and constant speed control (step Fl reference of drawing.9 ). Next, the inertia by 
which the operation was carried out [ above-mentioned ], the angular velocity of CR motor at the time of 
moderation of carriage, the current value added to CR motor at the time of the constant speed control of 
carriage, and the halt constant TBRK The halt current for being based and making a target position stop 
carriage is calculated (step F2 reference of drawing 9 ). Then, carriage is stopped by adding the halt 
current by which the operation was carried out [ above-mentioned ] to CR motor (step F3 reference of 
drawing 9 ). In addition, steps F2 and F3 of drawing 9 are the steps which control the current added to 
CR motor using the calculated inertia. 

[0070] Thus, since according to the control approach of the gestalt this constituted operation a halt 
current is searched for in consideration of the inertia of carriage and CR motor is controlled based on 
this halt current, a target position can be made to stop carriage correctly as much as possible. 
[0071] (Gestalt of the 3rd operation) Next, the gestalt of operation of the 3rd of this invention is 
explained with reference to drawing 10 and drawing 1 1 . The gestalt of this operation is the record 
medium which recorded the control program of the motor for printers. Drawing.1 0 and drawing 1 1 are 
the perspective views and block diagrams showing an example of the computer system 130 for which 
the record medium which recorded the printing control program of the gestalt of this operation is used. 
[0072] The computer system 130 is equipped with the body 131 of a computer containing CPU, and the 
indicating equipments 132, such as CRT, the input units 133, such as a keyboard and a mouse, and the 
printer 134 that performs printing in drawing 10 . 

[0073] As the body 13 1 of a computer is shown in drawing 1 1 , it has the internal memory 135 which 
consists of RAM, and the memory unit 136 in which external [ built-in or external ] is possible, and 
flexible as a memory unit 136, or the floppy disk (FD) drive 137, CD-ROM drive 138 and the hard disk 
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drive (HD) unit 139 is carried, drawing 10 -- being shown ~ as - these memory -- a unit — 136 ~ 
using - having a record medium - 140 - ****** — FD - a drive — 137 — a slot — inserting — having 
~ using it ~ having ~ a flexible disk - or - a floppy disk ~ (-- FD --) - 141 - a CD-ROM drive - 138 
— using — having — CD-ROM — 142 — a grade — using ~ having . 

[0074] Since especially the gestalt of this operation is related with the control program of the motor used 
for a printer 134 although FD141 and CD-ROM142 can be considered as a record medium 140 used for 
a general computer system as shown in drawing 10 and drawing 1 1 , you may make it make the control 
program of this invention record on the ROM chip 143 as nonvolatile memory made to build in a printer 
134 for example. 

[0075] Moreover, it is not necessary to say that you may be FD, CD-ROM, MO (Magneto-Optical) disk, 
DVD (Digital Versatile Disk), other optical record disks, card memory, a magnetic tape, etc. as a record 
medium. 

[0076] The record medium 140 of the gestalt of this operation is constituted so that it may have the 
control -procedure steps F1-F3 shown drawing 9 . That is, the record medium 140 of the gestalt of this 
operation may be constituted so that it may have at least the procedure of calculating the inertia of 
carriage based on the current value added to CR motor at the time of the angular acceleration of CR 
motor at the time of acceleration control of carriage, acceleration control of carriage, and constant speed 
control, and the procedure which controls the current added to said motor using the inertia by which the 
operation was carried out [ above-mentioned ]. In addition, inertia by which the operation of the 
procedure which controls the above-mentioned current was carried out [ above-mentioned ] and angular 
velocity of CR motor at the time of moderation of carriage, The current value added to CR motor at the 
time of the constant speed control of carriage, and halt constant TBRK The procedure of calculating the 
halt current for being based and making a target position stopping carriage, By adding the halt current by 
which the operation was carried out [ above-mentioned ] to CR motor, you may constitute so that it may 
have the procedure of stopping carriage. 
[0077] 

[Effect of the Invention] According to this invention, a target position can be made to stop a controlled 
system correctly as much as possible, as stated above. 



[Translation done.] 



http ://www4 . ipdl j po. go.j p/cgi-bin/tran_web_cgi_ejj e 



9/26/04 



